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ABSTRACT

Introduction: the study aimed to establish
whether age at the time of surgery, glans
size, urethral plate width, suture material,
urethral catheter blockage or dislodgement
and haemoglobin level influence short
term outcomes of hypospadias surgery at
the University Teaching Hospitals (UTH),
in Lusaka in Zambia.

Materials and Methods: This was a
consecutive (total enumerative) observational
cohort study done at D-block and Clinic 7 at
UTH in Lusaka over nine months. A total
of 41 patients were enrolled, and their
demographic data, haemoglobin, maximum
glans width size and urethral plate size
before creating glans wing or midline
plate incision were noted and measured.
Logistic regression assessed urethroplasty
complications on urethral plate size, glans
size, haemoglobin, suture material and
catheter problems.

Results: The average age of participants
was 34 months. Distal hypospadias was
the most common type at 61 per cent
while middle hypospadias was 27 per cent
and proximal hypospadias 12 per cent.
The complication rate was 34 per cent.
The most common complication seen was
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urethrocutaneous fistula at 53 per cent. The
other complications seen included 11.8
per cent glanular dehiscence, 11.8 per cent
infections, 6 per cent persistent chordee
and 6 per cent penile torsion. The risk
factors for postoperative complications
included the location of the urethral
opening. The more proximal the site of the
hypospadias, the higher the complication
rate. Complications were strongly
associated with haemoglobin levels of
less than 11.5g/dl (p=0.001) and catheter
blockage or dislodgment (p=0.008). There
was no association of complications with
Socioeconomic status, age at the time of
repair, glans width size or suture material.
Contrary to the finding of many authors,
a wider urethral plate in this study was
associated with a higher complication rate.

Keywords: Hypospadias, short term outcomes,
complications, complication rate, Urethrocutaneous
fistula, glanular dehiscence, persistent chordee,
penile torsion

Introduction

Hypospadias is a congenital anomaly
representing a spectrum of deficiency in
penile development in which the urethral
meatus terminates on the ventral surface
of the penis proximal to the normal site,
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anywhere from the glans perineum [1].
Implying the urethral opening may be
anywhere along the ventral penile shaft,
within the scrotum or on the perineum.
The incidence of hypospadias is 1 per 250
live male births [2].

Hypospadias affects children in
many ways; firstly, the affected patients’
penis is a cosmetic difference from
other children hence psychologically
impacting negatively on the patient.
Secondly, organic problems, such as
the inability to pass urine in a standing
position and more importantly is the
accompanying subfertility that may
ensue in adulthood. In the moderate to
severe forms, surgery is advocated to
correct this anomaly [1].

Hypospadias  surgery is technically
demanding and sometimes has complications
that include postoperative bleeding, infections,
devitalised skin flap, urethrocutaneous
fistulae, strictures, diverticula, retrusive,
meatus and persistent chordee. Corrective
hypospadias surgery in Aftica is associated
with an unacceptably high complication
rate. According to a study titled
‘Acute postoperative complications of
hypospadias repair’ published in the
Indian Journal of urology, the acceptable
complication rate for distal hypospadias
repair should be less than 5 per cent and
proximal hypospadias less than 10 per
cent [3]. However, studies done in Sudan,
Khartoum showed a complication rate
of 38 per cent [1], while that in Nigeria,
Abuja showed a 50 per cent complication
[4].

Surgical treatment outcome s
influenced by many postulated factors,
including patient factors such as age at
the time of repair, type of hypospadias,
glans size and urethral plate width,
surgical factors such as fine appropriate
suture material and instrument factors
such as optical magnification and delicate
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instruments. Most surgeons argue that
these are essential determinants in the
outcome of hypospadias surgery. The
technicality of urinary diversion using
stents, Foley’s catheters or suprapubic
cystostomy cannot be overemphasised [2].
However, suboptimal theatre conditions,
lack of delicate instruments, special
dressing and suture materials, and high
infection rates in some parts of Africa,
especially sub-Saharan Africa, make
hypospadias repair even more challenging
[5]. Locally at UTH, Lusaka, Zambia, the
outcome and factors associated with poor
hypospadias outcomes have not been
studied, hence this study.

MATERIALS AND METHOD

This observational cohort study was
conducted in Pediatric and Neonatal
surgical (D-block) and Urology Units
at the University Teaching Hospitals,
Lusaka, Zambia. A total of 41 patients
were conveniently enrolled in the
study. Data was collected using a
structured data collection sheet and
analysed using STATA version 13.
The demographic data, haemoglobin,
maximum glans width size and urethral
plate size before creating glans wing
or midline plate incision were noted
and measured. Logistic regression
assessed urethroplasty complications
(urethrocutaneous  fistula,  glans
dehiscence, infection, penile torsion,
persistent chordee) on urethral plate
size, glans size, haemoglobin, and
suture material and catheter problems.

RESULTS

Baseline demographic characteristics
of the study participants

The median age of the participants at
the time of hypospadias surgery was
36 months (IQR, 22-60). The mean
mother’s age to the studied participants
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was 25 years with a standard deviation of
6.8 years. Thirty-seven (90%) of the study
participants were born at term, 1(2.5%)
was preterm, and 3(7.5%) were post-term
births. Three mothers (7.3%) had primary
education, 23(56.1%) had secondary,
and 15(36.6%) had tertiary education.
Twenty (48.8%) of the studied participants
belonged to low socioeconomic status,
while 21(51.2%) to a high socioeconomic
status. Thirty-five (85.4%) of mothers to the
participants were not exposed to insecticides
or pesticides during their pregnancy with the
studied participants, while 6(14.6%) were
exposed to insecticides or pesticides. Eight
(19.5%) had a family history of hypospadias.

Association between complication and
baseline demographic characteristics
At the time of surgery, the median
age for the participants who had
complications was 34 months (IQR, 22-
72), and those without complications
were 36 months (IQR, 21-60); at
p=0.79. The median age for the mothers
in the group with complications was
23 years (IQR, 20-33) compared to
those without complications, 26 years
(IQR, 20-32); at p=0.93 and was not
significantly different. There was no
significant difference between those
that had complications compared to the
ones who did not have complications
in terms of gestational age (p=0.30),
mothers level of education (p=0.10),
socioeconomic status (p=0.44), maternal
exposure to insecticide/pesticide during
pregnancy (p=0.96) and family history
(p=0.54).

Baseline clinical characteristics for
the 41 study participants

The mean glans size for the participants
was 16.3mm (SD, 3.40), the median
urethral plate size was 6mm (IQR, 4-7),
and the mean haemoglobin was 11.5g/dl
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(SD 1.20). The types of hypospadias that
were operated on included 25(60.9%)
distal penile hypospadias, 11(26.8%)
mid penile hypospadias and 5(12.1%)
proximal hypospadias (penoscrotal
hypospadias). Nine (22%) had the
presence of chordee. No participant
was found to have penile torsion, 1
(2.4%) participant had penoscrotal
transposition. Thirty-six (87.8%) were
done as single-stage operations, and
5(12.2%) were done as two-staged
operations. On 39(95%) participants’
urethral catheters alone were used, 2
(5%) suprapubic catheters and urethral
stents were used for urinary diversion.
Of all the participants, 15(36.6%) had
problems with catheters. Of these,
10(24%) had blocked catheters, and
5(12%) pulled out their urethral
catheters. Suturing material used for
urethroplasties included Vicryl in
25(61%) participants and PDS in 16
(39%). The median time for discharge
was 14days (IQR, 7-14).

Types of hypospadias seen during
the study

The types of hypospadias that were
seen are coronal 5(12%), subcoronal 20
(49%), mid penile 11(27%), proximal
penile 1(2%) and penoscrotal 4(10%).
For purposes of meaningful data analysis,
these were further categorised as distal
(anterior), 25(61%), middle 11(27%)
and proximal hypospadias (posterior)
5(12%).

Short-term hypospadias
complications were seen during the
study.

Following hypospadias repair of 41
patients, 14(34%) developed complications.
Three had more than one complication
among the 14 patients that developed
complications. The first one had meatal
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stenosis with an urethrocutaneous
fistula, the second had an infection with
a urethrocutaneous fistula, and the third
had an infection with glanular dehiscence.
Thereby leading to the following
complications, 9(53%) urethrocutaneous
fistulae, 2(11.8 %) glanular dehiscence,
2(11.8. %) meatal stenosis, 2(11.8%)
infections, 1(6%) persistent chordee and
1(6%) penile torsion.

Age at time of hypospadias repair
and complications

There was no statistical difference
in age at the time of hypospadias
repair for the studied participants that
developed complications and those
that did not. Furthermore, there was no
statistical difference in complications
between studied participants less than
18 months and those above 18 months
at the time of surgical repair.

Haemoglobin and complications
There was a significant difference in
haemoglobin levels between patients
who developed complications (who
has median haemoglobin of 11g/dl
[IQR, 10.0-12.2]) compared to patients
that did not develop complications
(who had median haemoglobin of 12.3
g/dl [IQR, 11.6-13.0]; p=0.005. There
was a significant statistical association
between patients with haemoglobin
less than 11.5g/dl and complications
(p=0.001). Patients with haemoglobin
less than 11.5g/dl had 11(61%) patients
with complications compared to those
with more than 11.5g/dl who had 3
(13%) developing complications.
There was an increased association
of developing complications with less
than 11.5g/dl with haemoglobin.
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Problems with a catheter (urinary
diversion) and complications
Problems with a catheter (urinary
diversion) were defined as patients
whose urethral catheters either got
blocked or was pulled out by the study
participants. There was a significant
statistical association between studied
participants who had catheters and
complications (p=0.008). There was
an increased number of complications
with people with catheters than those
who did not. After adjusting for other
variables, the probability of developing
complications when the patient had
a catheter problem was much higher
than one who did not. In this analysis,
the odds of developing complications
when one had a catheter problem were
6 times compared to 2 when one did
not have catheter problems.

Urethral plate width size and complications
There was a statistical difference in
urethral plate width in patients with
complications and those who did not
(p=0.01). Patients with complications
had a median urethral plate width of
7mm (IQR, 5-11); those without had
a median urethral plate of 5Smm (IQR,
4-7).

Comparison of complications
between patients with urethral plate
width size <8mm and >8mm

The patients with wurethral plate
width < 8mm were 31. Seven (23%)
developed complications. On the other
hand, those with urethral plate width
> 8mm were 10 and 7(70 %) of these
developed complications. Therefore
the complication rate for patients
with a urethral plate width size of less
than 8mm was 23 per cent, while that
for those with a urethral plate size
greater than 8mm was 70 per cent.
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After adjusting for other variables,
the adjusted predictions of the
socioeconomic status with a 95 per cent
confidence interval, the probability
of developing a complication with a
urethral plate width of more than 8mm
were higher than when the urethral
plate width was less than 8mm.

Glans width size and hypospadias
repair complication

There was no statistical difference in
glans width size between the groups
with complications (who had a median
glans width of 16 mm [IQR, 14 -18]) and
those without complications (who had
a median glans width of 17mm [IQR,
13-19]); at p=0.43). Furthermore, there
was no statistical (p=0.80) difference
in complications between patients with
glans width greater than 14mm and less
than 14mm. After adjusting for other
variables, the predictive margins of social
and economic status showed that the
probability of developing complications
reduces with increasing glans size.

Association between complications
and clinical characteristics

There was a significant association
between complications and type of

hypospadias  (p=0.003), problem
with a catheter (p=0.008) and UCF
resolution (p<0.001)).

Correlation matrix among
independent variables

There was a significant and positive
correlation between the type of
catheter and urethral plate size (1=0.48;
p<0.001) and between haemoglobin
and problem with a catheter (r=0.60,
p<0.001), as shown in Table 1.
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Multivariable logistic regression
analysis

When a univariate regression model was
constructed, every one unit increase in
haemoglobin level was significantly
associated with a 33 per cent reduction
in complications. After adjusting for
baseline demographic characteristics in
multivariable regression, the reduction in
complications was 26 per cent, p =0.03.
An increase in glans width and urethral
plate width size was protective
against complications but were not
significant. Having problems with the
catheter was associated with 2.91 odds
of developing complications in the
univariate analysis, which reduced to
1.54 odds in the multiple regressions
but was not significant. Having any
type of hypospadias (proximal or mid
penile) was associated with increased
complications compared to distal type
but was not significant (Table 2).

DISCUSSION

Individual types of hypospadias seen
during the study included 12 per cent
coronal, 49 per cent sub coronal, 27 per
cent mid penile, 2 per cent proximal
penile and 10 per cent penoscrotal
hypospadias. From the distribution of
various types of hypospadias, sub
coronal hypospadias was the most
common type of hypospadias seen
at UTH, and it accounted for 49 per
cent of hypospadias. However, for
meaningful data analysis, this was
further categorised into three (3):
distal penile, middle and proximal
hypospadias. This is the favoured
classification of most authors and
is based on the locations of the
hypospadiac meatus after repair of
the chordee (orthoplasty). Using
this classification, 61 per cent of the
hypospadias seen were distal, 27 per
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cent were middle, and 12 per cent
were proximal hypospadias. Campbell
et al. [6], and Coran and Adzick [7],
discussed the occurrences of distal
hypospadias to be 50 per cent to
70 per cent of the entire spectrum
of  hypospadias, while middle
hypospadiasis 30 per centand proximal
hypospadias is 20 per cent. Aschcraft
et al. [2] described distal hypospadias
as the most common type at 52 per
cent, proximal hypospadias at 31.7 per
cent, and middle hypospadias at 16.3
per cent. Abdelrahman et al. [1], also
found distal hypospadias to be the most
common type with 40 per cent. Our
findings were comparable with these
studies because distal hypospadias
was the most common type. However,
the proximal type of hypospadias seen
in the study accounted for only 10 per
cent of the hypospadias and was lower
than others reported, as shown above.
Therefore, this suggests that UTH sees
fewer proximal hypospadias numbers
than other centres.

The total number of patients
enrolled in the study was 41 males.
At the time of operation, the ages
ranged from 22 months to 60 months,
with a medium age of 36 months.
This finding was similar to a study
conducted by Abdelrahman et al. [1]
in Sudan, where more than 50 per
cent of patients were operated on at a
mean age of 36 months. However, this
is different from a study conducted
by Aisodione Shadreck et al. [14] in
Nigeria, where the mean age of the
patients at operation was 44.9 months.

The study by Aisodione Shadreck
et al. [4], on the contrary, showed that
54 per cent were of low socioeconomic
status. Olajide ef al. [8] of Nigeria, in
their study of the Ile-Ife, found that
90 per cent of the hypospadias were
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from low socioeconomic status. The
difference may be that these studies
were done in lower socioeconomic
status regions of Nigeria; therefore,
most patients were tagged as coming
from low socioeconomic status. A study
conducted in Finland on geographic
differences in the prevalence of
hypospadias showed no association of
hypospadias with social class [9]

About 19.5 per cent had a family
history of hypospadias from this study.
Ashcraft et al. [2] also found a 19 per
cent family history in an index child
with a second-degree relative. Margot et
al. [10] found a family history of 23 per
cent. Jason Lee et al. [11] write that 14
per cent of male siblings of affected boys
have hypospadias. The findings in this
study had a slightly higher percentage of
family history than most of the above-
quoted studies. However, they compare
relatively well with them.

The overall complication rate of
hypospadias seen during the study
was 34 per cent. The most common
complication seen was urethrocutaneous
fistula accounting for 53 per cent of
complications, followed by glanular
dehiscence at 11.8 per cent, meatal stenosis
at 11.8 per cent, infection at 11.8per cent,
and persistent infection chordee and penile
torsion accounting for 6 per cent. In his
study, Salem et al. [12] in Egypt showed
that the most common complication was
an infection. A study by Wilkinson et al.
[13] conducted in England showed that
the urethrocutaneous fistula complication
rate was 8.1 per cent, meatal stenosis at
2.3 per cent and urethral stricture at 1.8
per cent. This spread difference shows
that various centres have different aspects
of hypospadias surgery requiring extra
attention.

The study showed no difference in
the complication rate with regards to
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the age at the date of operation. This
finding was similar to that of Snodgrass
and Bush [14] who emphasised that
speculations made by other surgeons,
which state that increased age at the
time of repair increases urethroplasty
complications, was not borne in their
surgical study experience. Therefore,
pre-puberty boys of varying ages have
the exact expectations of urethroplasty
complications as those at any age. This
conclusion was also found by Osifo
and Mene [15], Hayashi and Kojima
[16]. However, contrary findings
by Aisodione-Shadreck et al. [4] in
Nigeria showed that age at the time
of surgery had a high complication
rate of 50 per cent, suggesting that
hypospadias repair at an older age is
associated with complications.

It has become acceptable that early
hypospadias repair is desirable as it is
evidence that healing may be better
with reduced inflammatory factors and
less scaring on the patient. Over the past
few decades, technical advances have
made it possible to repair hypospadias
in the first six months. Manley and
Epstein [17] reported reduced patient
anxiety when the repair was carried out
before eighteen (18) months. At this
age, anaesthesia associated risks are
no more significant than in adults. The
findings of this study suggest that most
of our patients present late. Having
no increased risks of complications,
whether surgery is done at an earlier
or later age, makes this valuable
information in planning for surgery at
UTH.

The study showed a significant
association between types of hypospadias
and complications. Proximal hypospadias
had the highest complication rate of
60 per cent. Middle hypospadias had
a complication rate of 36 per cent,
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and distal hypospadias had the least
complication rate of 20 per cent.
Similarly, Snodgrass and Bush [14],
Abdelrahman et al. [1] consistently
agree that the highest complications lay
among proximal hypospadias repair. The
reasons for the high complication rate in
our study may be partly associated with
the high rates of catheter problems and
low haemoglobin.

Problems with the catheter or urinary
diversion were defined as patients
who had blocked catheters or catheters
pulled out or dislodged by the study
participants. Two methods of urinary
diversions were used. About 95 per cent
of patients used intra-urethral urinary
diversion, and the remaining 5 per cent
used supra-pubic catheters. Patients on
whom supra-pubic catheters were used
initially developed a urethrocutaneous
fistula. However, prior to completing
the study, the fistulas were resolved.
Therefore the patients with intra-urethral
catheters inadvertently developed more
complications. Important to this study
is a statistical and clinically significant
association between problems with
catheters and increased complication
(p=0.0005). Aschraft et al. [2] stated
that, in theory, urinary diversion should
decrease complications and problems
with stents becoming plugged or
dislodged.

Further, Hardwicke ef al. 18], besides
having similar findings with Aschraft et
al. [2] elucidated that silicone catheters
had an increased association with catheter
problems (blockage, infection, bladder
spasms) and complications. Demirbilek
et al. [19] had similar findings as
Hardwick [18]. He further found that
suprapubic catheter was associated
with fewer complications than intra-
urethral catheters. However, Aschraft
et al. [2], McCormack et al. [20] and
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De Badiola et al. [21] observed that
problems with the stent becoming
blocked or dislodged are uncommon
and urinary diversion should decrease
complications. These splitting views
from the above-cited literature maybe
because Hardwicke et al. [18] showed
increased complications. After all, he
used silicone cuffed catheters in his
study, while McCormack et al. [20]
and De Debadiola et al. [21] used non
cuffed silicone stents for urethral stents.
However, in this study, catheters used
though non-cuffed were non-silicone
catheters, which may explain the
high complication rate and difference
in results. Evidence has shown that
non-cuffed silicone catheters have
fewer chances of blockage than latex
catheters.

The study showed that patients
with more complications had a wider
urethral plate size and a median width
of 7mm (IQR 5-11) compared to
those without complications who had
a narrower urethral plate size with a
median width of Smm (IQR 4-7mm).
Furthermore, stratifying patients based
on width showed that patients with
urethral width size smaller than 8 mm
had fewer complications than those
with urethral plate width size greater
than 8mm. Therefore, the odds of
developing complications increased
with increasing urethral plate size. This
was profoundly statistically significant.
Nguyen et al. [22] showed that there is
no statistical difference in outcome with
the different plate sizes. Snodgrass
and Bush [14] published similar
findings. However, Sarham et al. [23]
showed contrary findings and suggested
that a urethral plate bigger than 8mm is
associated with successful hypospadias
repair. The difference in the quoted studies
may be partly because the group that
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showed no difference in outcome only
included the distal type of hypospadias
repair, which in itself has a good outcome.
For instance, Nguyen et al. [22] only
included distal type of hypospadias, and
this may be the reason his study could
not show any difference. Sarham et al.
[23] included in their study the three
(3) types of hypospadias and probably
was able to show that urethral plate size
was associated with complications. The
findings differ from the above-cited
studies, as this could have been a surgeon
dependent factor. Surgeons are more
meticulous with hypospadias repair once
they notice the plate size width is narrow.
This may explain the good outcome seen
in patients with a narrower urethral plate.
Besides this, the patients with wider
urethral plates are the older children who
are more combative when managing
their catheters and wounds.

The study did not find any association
between glans size and complication.
Patients with a glans size bigger than
14mm had comparable complications
with those with a glans size of less
than 14mm. Faasse ef al. [24] showed
similar findings that there is no statistical
association between glans size and
urethroplasty complications. Contrary to
this, Snodgrass and Bush [14] showed
that patients with a glans size smaller
than 14mm had a 75 per cent chance
of urethroplasty complications under
the same conditions. The difference in
the cited literature could be that Faasse
et al. [24] used testosterone cream pre-
operatively while Snodgrass and Bush
[14] did not use testosterone cream.
However, the discordance in results
between the studies and this study
remains speculative and may imply
that more research on this matter is
required or that this study may not
have been powered enough to bring
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out statistical significance regarding
glans size.

Conclusion

The most common type of hypospadias
seen at UTH is distal hypospadias. At
the same time, proximal hypospadias
had the highest complication rate. The
hypospadias, problems with a catheter
(urinary diversion) and low haemoglobin
are the main factors associated with short
term complications of hypospadias repair.
The following recommendations come
from this study:

1.

The use of silicone catheters as
opposed to non-silicone catheters must
be encouraged to improve catheter
problems. The use of suprapubic
catheters may have lesser chances of
blocking and dislodgment.

As can be seen from this study that
a significant number of patients had
problems with urethral catheters, a
follow-up study to compare suprapubic
catheters with urethral catheters
and ascertain whether Suprapubic
catheters would be associated with
fewer complications.

Hypospadias repair should be done
when haemoglobin levels are 12g/dl
and above.

4.  Surgeons should assess for malnutrition
and albumin levels before surgery to
know the cause of low haemoglobin in
the hypospadias patients.
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25. TABLES AND FIGURES
Table 10: Correlation matrix among independent variable
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Glans | U. Plate Hb Type of Sv:?l:) lem Suture Type of
size size catheter catheter type hypospadias
Glans size 1.00
. 0.05
U. Plate size 077 1.00
0.23 0.17

Hb 077 | 028 1.00

Type of ae | 04sr | 028 oo

catheter ’ <0.001 0.08 '

Problem with 0.30 0.16 0.60* 0.30

catheter 0.06 0.30 <0.001 0.06 1.00

Suture 0.20 0.04 -0.06 0.05 0.22 1.00

type 0.21 0.79 0.73 0.75 0.16 )

Type of 0.21 -0.03 -0.13 -0.03 -0.06 0.08 1.00
hypospadias 0.19 0.86 0.40 0.87 0.73 0.60 ’
Hb: haemoglobin; U plate size: urethral plate size.

Table 2: Multiple regression analysis of the association between the
complications and the clinical predictor variables
Univariate Multiple

Variables OR 95% CI p-Value aOR 95% CI p-Value
Plate size 0.94 0.72-1.22 0.64 1.00 0.62-1.62 0.10
Glans size 0.90 0.72-1.12 0.33 0.79 0.60-1.03 0.08
Problems with 291 0.75-114 | 0.12 154 | 0221038 0.67
catheter
Haemoglobin *0.67 0.20-0.73 0.01 0.74 0.55-0.79 0.03
Type of Ref.
hypospadias 1.47 0.33-6.63 0.62 1.79 0.28-11.49 0.49
Distal Mid penile 1.71 0.23-12.55 0.60 1.22 0.00-15.2 0.54
proximal
Type of catheter . ek .

Urethral SPC

*#%: type of catheter omitted because of collinearity; a OR: adjusted odds ratio;

OR: odds ratio CI: confidence interval
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